Fluorodeoxyuridine-mediated cytotoxicity and radiosensitization require S phase progression.
The role of cell cycle redistribution in fluoropyrimidine-mediated radiosensitization remains unresolved. To determine if radiosensitization resulted from the redistribution of cells into a sensitive phase of the cell cycle, we assessed fluorodeoxyuridine (FdUrd)-mediated radiosensitization in flow-sorted mid-S phase HT29 human colon cancer cells. We hypothesized that if FdUrd-mediated radiosensitization were strictly the result of cell cycle redistribution, FdUrd-treated mid-S phase cells would remain as radioresistant as mid-S phase cells cultured in the absence of drug. However, we found that the mid-S phase cells from FdUrd-treated populations were markedly radiosensitized. To assess the role of S phase progression in radiosensitization, we exposed FdUrd-treated cells to aphidicolin, an inhibitor of DNA polymerase alpha, prior to irradiation. We found that aphidicolin blocked the radiosensitizing (and cytotoxic) effects of FdUrd. These results, combined with our previous observations that FdUrd-treated cells at the G1/S boundary are minimally sensitized, appear to disprove the hypothesis that sensitization results strictly from cell cycle distribution. Furthermore, they suggest that a key aspect of both FdUrd-mediated radiosensitization and cytotoxicity is S phase progression on a damaged DNA template.